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During the COVID-19 pandemic in Indonesia, all professional program 
students learning online and still expected to have good knowledge including 
dental materials. Color stability of anterior teeth restoration is the most 
important thing. Professional program students with a good level of 
knowledge were expected to support the use of composite resin towards 
patients without causing discoloration. The aim of this study was to assess 
the knowledge level of professional program students towards color stability 
of composite resin restoration in the Faculty of Dentistry, Universitas 
Trisakti in the COVID-19 pandemic era. This was a descriptive observational 
study using a cross-sectional approach. Data were collected using Google 
Form with a questionnaire that had been tested for validity and reliability. 
The sample was 100 professional program students who met the inclusion 
criteria and accepted informed consent. This study found that in the COVID- 
19 pandemic era, the knowledge level of 49 respondents (49%) was good, 37 


respondents (37%) were fairly good and 14 respondents (14%) were less 
good. The majority of the professional program students of the Faculty of 
Dentistry, Universitas Trisakti were in the good category of knowledge about 
the color stability of composite resin restoration. 
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1. INTRODUCTION 

In the era of the COVID-19 pandemic, all Indonesian students study online. However, professional 
program students still need to have good knowledge of dental materials. Because dentistry material is a basic 
knowledge that students must have before doing treatment by applying the material to patients. Knowledge of 
the color stability of composite resins is important, especially during a pandemic, online learning methods are 
the best choice; students only learn theory without doing offline practice [1]. However, the online learning 
method has advantages and disadvantages [2], [3]. Dental students are expected to be more aware of this. 
Because if they do not pay attention to this it will cause a lack of knowledge. Especially regarding the color 
stability of the composite resin so that it will cause the results of the composite resin application that are not 
optimal, especially in terms of aesthetics. 

Composite resin can provide the best aesthetic tooth-colored restoration. This causes the composite 
resin to be used frequently and its use is increasing every year [4], [5]. Studies have shown that composite 
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resins are most used for anterior teeth [6]. The composite resin restoration must have good color stability to 
maintain aesthetic qualities. The color stability of the composite resin is influenced by various factors [7]. 
The resin matrix has properties that can absorb the liquid. The water absorption that happens causes the 
composite resin to change color [8]. The higher amount of filler results in better color stability of the 
composite resin [9]. Finishing and polishing procedures are important to maintain the aesthetic quality of a 
composite resin restoration [10]. Aluminum oxide coated abrasive discs is one of the instruments that are 
often used because based on several studies it is considered effective for finishing and polishing [11]. 
Polishing that delayed up to 24 hours resulted in less discoloration compared with immediately after the 
restoration. This statement is related to the composite resin polymerization process that lasts for 24 hours 
[12]. The restoration that has the oxygen-inhibited layer will increase the color change. The oral cavity 
environment affects the color stability of the composite resin [13]. 

Professional program students are practitioners who have a direct role in the dental and oral health 
sector. Treatment of problems such as caries in the anterior teeth can be treated using composite resins [6]. 
However, the color of the composite resins may change along with its use. The discoloration of the 
composite resin restoration will highly affect aesthetic factors, especially in the anterior teeth. Thus, 
professional program students are expected to have a good level of knowledge and support the use of 
composite resins with good color stability even in the COVID-19 pandemic era. 


2. RESEARCH METHOD 

This type of research was descriptive observational with a cross-sectional design. Sample was 
selected with purposive sampling technique and determination of the number of samples using a descriptive 
categorical formula. The sample in this study was students of the professional program in the Faculty of 
Dentistry, Universitas Trisakti who had worked on the resin composite restoration. This study has been 
declared to have passed the ethical test with research no. 357/S 1/KEPK/FKG/7/2020. 

The data were processed using SPSS. The validity testing of the questionnaire used the Pearson 
Correlation. Questionnaire questions are declared valid if the r count is greater than the r table with a 
significance level of 5% [14]. The reliability testing of the questionnaire used Cronbach's Alpha (0.740). This 
study used a questionnaire containing 15 multiple choice questions. The questionnaire in this study contains 
factors that affect color stability such as compositions of composite resin and the finishing-polishing procedure. 

This research was done in September 2020 through an online questionnaire distributed via Google 
Form. A total of 100 respondents filled out the questionnaire after agreeing upon informed consent. The 
results of this study are in the form of an assessment on student knowledge which will be discussed based on 
their level of knowledge. The level of knowledge consists of knowing, comprehension, application, analysis, 
synthesis, and evaluation [15]. 


3. RESULTS AND DISCUSSION 

During the pandemic, learning using the online method is the best choice and demand for all 
students [1]. Each learning method has its advantages and disadvantages. Online learning methods have 
advantages such as saving in terms of time and energy, more flexibility, ease of access, and obtaining 
additional learning materials from anywhere. So that dental students are expected to be able to carry out the 
learning process optimally during the pandemic. But there are some disadvantages such as must have a 
supporting technology device, stable internet, sometimes not optimal delivery of learning material which is 
influenced by many factors and decreased student concentration due to too long learning time and lack of 
motivation in online learning [2], [3]. 

To the best of our knowledge, this is the first dental materials questionnaire that discusses the color 
stability of composite resin restoration conducted on dental students. In this study, we realized that there were 
limitations. Because the research was conducted during a pandemic, there was limited to using the google 
form with small sample size and was limited to the Faculty of Dentistry, Universitas Trisakti. Despite these 
limitations, our results have important implications, because the findings can provide baseline data about the 
knowledge level of dental students regarding the color stability of composite resin restoration. This research 
was conducted online via Google Form with a total of 100 respondents as shown in Table 1. Table 2 shows 
data on the level of professional semesters that are being undertaken by respondents in this study. 


Table 1. Respondent characteristics 
Gender Frequency (n) Percentage (%) 


Male 22 22% 
Female 78 78% 
Total 100 100% 
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Table 2. Respondent’s level of professional semester 
Level of the professional semester Frequency (n) Percentage (%) 


Semester | 
Semester 2 1 1% 
Semester 3 55 55% 
Semester 4 14 14% 
Above semester 4 30 30% 
Total 100 100% 


There are the results of the answers from all respondents who filled out the questions on this 
questionnaire. Almost all questions can be answered correctly by the respondents, but there are some 
questions that can only be answered by some respondents as shown in Table 3 (see in Appendix). Color 
stability is the ability of the composite resin filler to maintain the color from the beginning until the end [16]. 
Almost all respondents (80%) could answer the question correctly because knowledge at the initial level 
(knowing) about color stability of composite resin restoration has been obtained by professional program 
students while taking the dentistry study program. 

The resin and filler matrix are intrinsic factors that play an important role in maintaining the color 
stability of the composite resin restoration [7]. The resin matrix with the urethane dimethacrylate (UDMA) 
monomer type has better color stability. This is because the UDMA monomer absorbs less water than 
bisphenol-A glycidylmethacrylate (Bis-GMA) [9], [17]. Fillers with smaller sizes and other larger fillers will 
produce good color stability [9], [18]. There were 80 respondents (80%) who answered the question correctly 
because students already have knowledge at the comprehension level and have obtained materials on this 
topic during undergraduate studies and while undertaking the professional program as well. 

The resin matrix monomers are hydrophilic and contain hydroxyl groups that form bonds with water 
molecules. This makes the resin matrix monomers absorb the liquid around them and increase the color 
change in the composite resin restoration [8], [18]. Only 55 respondents (55%) answered the question 
correctly because professional program students had not yet had knowledge regarding resin matrix monomers 
at the comprehension level. This was because students only receive the materials passively during lectures 
without seeking further information about the composition of the resin matrix monomers. During a pandemic, 
dental students must have a high level of awareness. If the dental student's level of knowledge is still lacking, 
it is expected to find out and learn more independently. 

The type of filler contained in the nanocomposite resin is nanoparticle-sized and can fill the gaps 
between larger particles so that water absorption is reduced [19]. Almost all respondents (83%) could answer 
the question correctly because students already have knowledge at the initial level (knowing). The question is 
general knowledge so that most of the students could answer correctly without having to seek additional 
materials regarding the type of composite resin that has good color stability. 

A small filler of composite resin will produce better color stability because it increases the density 
between particles. This causes the composite resin to have a smooth surface, no holes, and is easy to polish 
[19]. There were 84 respondents (84%) who answered the question correctly because students already have 
knowledge at the comprehension level. Materials on the effect of small size fillers were obtained during 
undergraduate studies. Students have also deepened their knowledge so that they could understand the role of 
small size fillers and could answer the question correctly. 

The color change is less in the smooth surface composite resin samples. This is because the smooth 
restoration surface will minimize the forming of stains and plaque [17]. Almost all respondents (91%) could 
answer the question correctly because students already have knowledge at the initial level (knowing). They 
have obtained general materials about a good surface for color stability of the restoration during lectures. 

Finishing is a procedure of reducing, adjusting, and shaping to obtain a restoration with a shape that 
matches the anatomy of natural teeth [20]. The results showed that 82 respondents (82%) answered the 
question correctly and 18 respondents (18%) answered incorrectly. Polishing is a procedure to reduce the 
roughness caused by the instrument during the finishing process. Therefore, the restoration will have a 
smooth and glossy surface [17], [20]. The results showed that 88 respondents (88%) could answer the 
question correctly and 12 respondents (12%) answered incorrectly. Students could answer both questions 
about the understanding of finishing and polishing procedures because they have knowledge at the initial 
level (knowing). The understanding of the two procedures is the basic material that has been obtained during 
undergraduate studies. 

The finishing procedure stage is carried out in order from coarse to fine with the aim of evenly 
spreading the scratches and eroding the resin matrix and filler particles evenly [20], [21]. In line with this 
statement, the finishing procedure begins with shaping (reduction of excess restoration), contouring (anatomy 
forming), and ends with pre-polishing (surface smoothing) [22]. There were 78 respondents (78%) who could 
answer the question correctly because students already have knowledge at the application level. Students 
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were looking for additional information independently so that they could answer the question correctly about 
good stages in carrying out the finishing procedure. Aluminum oxide-coated abrasive discs can produce a flat 
and smooth filling surface, especially for anterior tooth composite resin restoration [23]-[25]. The results 
showed that 74 respondents (74%) could answer the questions correctly, indicating that students already have 
knowledge at the initial level (knowing) about the instruments used for finishing and polishing. Information 
about finishing and polishing instruments has been obtained by the students during undergraduate studies or 
when carrying out the professional program. 

Several studies have shown that composite resin restoration with a delayed polishing procedure for 
24 hours results in good color stability [12], [26], [27]. This study is in line with the theory regarding the 
polymerization process of composite resin which lasts for 24 hours. Only 52 respondents (52%) answered the 
question correctly because students had not yet had knowledge at the application level. This occurred because 
students only got information about the correct polishing time passively during lectures and did not seek 
additional information, thus could not answer the question correctly. The surface of the composite resin that 
has an oxygen-inhibited layer will have a lower degree of polymerization which will increase the color 
change [13], [28]. Only 43 respondents (43%) answered the question correctly because professional program 
students had not yet had knowledge in the analysis level regarding the role of the oxygen-inhibited layer on 
composite resin embedding. Students only received material during lectures without deepening or seeking 
more information about the role of the oxygen-inhibited layer. 

Color stability of the composite resin restoration is influenced by the oral environment [29]. The 
color change is higher in the soaking beverage with the lowest pH. This occurs because low pH can damage 
the resin matrix so that water absorption and discoloration will increase [30]. Only 52 respondents (52%) 
answered the question correctly because professional program students only had knowledge at the initial 
level (knowing). Therefore, they could not answer the question regarding pH in the oral cavity reducing color 
stability at the analysis level. The dye in the drinks penetrates the surface of the restoration and will diffuse 
into the composite resin [31]. Almost all respondents (91%) could answer correctly. This shows that students 
had knowledge at the initial level (knowing) about the effect of colored drinks on composite resin restoration. 
Students in general will be able to answer the question without the need to seek or deepen their knowledge 
regarding the role of colored drinks. 

Alcohol molecules contained in the drink will be absorbed by the resin matrix so that it will cause 
material degradation and increase the roughness of the surface of the composite resin restoration [32]. The 
results showed that 71 respondents (71%) answered the question correctly because students already had 
knowledge about the effect of alcoholic beverages on the color stability of the composite resin restoration at 
the analysis level. Students actively increased their knowledge, thus could correctly answer the question 
about the role of alcohol molecules on the restoration surface at the analysis level. 

Results of each respondent were added up and divided by the number of questions (15), then were 
displayed in percentages. After that, they were grouped into three levels, namely good if answering 76%- 
100% correctly, fairly if answering correctly 56%-75%, and less if answering correctly < 55%. Based on the 
results of the data obtained, it was found that the level of knowledge at COVID-19 pandemic era was 49 
respondents (49%) were at a good level, 37 respondents (37%) were at a fairly good level, and 14 
respondents (14%) were at a less good level as presented in Figure 1. 
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Figure 1. Distribution diagram of the level of knowledge of professional program students 
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From the result of all data obtained the knowledge level of professional program students on color 
stability composite resin restoration was at a good level even in the COVID-19 pandemic era. But, here some 
questions that had some less good results. However, students are expected to improve and increase their 
knowledge about color stability. To increase the effectiveness of independent online learning during the 
pandemic, it is expected that dental students can provide stable internet, comfortable study rooms, manage 
their time as well as possible, and evaluations. Motivation to learn online during the pandemic must be 
maintained and increased. Motivation must come from dental students and can be supported by a supportive 
environment. Dental students can find a good learning environment such as conducting discussions related to 
learning [3], [33], [34]. 

Dental students are expected to find effective learning methods. Most methods of learning to read 
like looking for additional materials about the color stability of the composite resin restoration independently 
through textbooks, the internet, journals, and dentistry magazines. If students feel bored with the reading 
learning method, it is advisable to change the learning method. For example, learn through video, or group 
discussion, because learning is not only in reading. Dental students can learn from clinical skills 
demonstrations and recorded videos of the laboratory. Attending an online seminar because during the 
pandemic it is easier to access. Group discussion is also one of the things that can increase knowledge and 
motivation in learning [1], [3], [34]. 


4. CONCLUSION 

The level of knowledge of dental students on the color stability of composite resin restorations is 
important because it is a basic science for clinical applications in dental patients. Based on the results of the 
research and discussion, it can be concluded that the level of knowledge regarding the color stability of the 
composite resin restoration of the professional program students of the Faculty of Dentistry, Universitas 
Trisakti is in a good category (49%). This study can be used as a preliminary study to conduct further study 
models to obtain more comprehensive results. 
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APPENDIX 
Table 3. Respondent’s answers 
Questions Respondent's answer __ Percentage 
1.The color stability of the composite resin restoration 
Composite resin properties that tend to absorb color 14 14% 
Differences in the color of the composite resin restoration after use 6 6% 
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Questions Respondent's answer __ Percentage 
The ability of th sit in to retain the initial col 
e ability of the composite resin to retain the initial color 80 80% 


2. Intrinsic factors that affect the color stability of the composite resin restoration 


Fillers and diet 17 17% 
Matrix and filler 80 80% 
Inhibitors and the oral environment 

3 3% 
3. Matrix monomer absorb the surrounding liquid 
Hydrophobic 16 16% 
Binds the filler 29 29% 
Contains a hydroxyl group 55 55% 
4.Type of composite resin provides the best color stability 
Nanocomposite resin 83 83% 
Micro-hybrid composite resin 14 14% 
Conventional composite resin 3 3% 
5. Effect of small filler on the composite resin restoration surface 
Hard to polish 6 6% 
Improve surface smoothness 84 84% 
Lowering the density between particles 10 10% 
6. The surface of composite resin restoration with good color stability 
Smooth 91 91% 
Rough 6 6% 
Hollow 3 3% 
7. The procedure that forms or reduces the restoration section in order to achieve the ideal shape 
Finishing 82 82% 
Polishing 12 12% 
Condensation 6 6% 
8. The procedure allow a restoration to be smooth and glossy? 
Carving 5 5% 
Polishing 88 88% 
Condensation 7 1% 


9. The stages in finishing 


Shaping-Contouring-Prepolishing 78 78% 
Prepolishing-Shaping-Contouring 17 17% 
Contouring-Prepolishing-Shaping 5 5% 
10. The effective instruments for finishing and polishing? 

Diamond bur 16 16% 
Carbide bur 10 10% 
Aluminum oxide coated abrasive discs 74 74% 
11. Polishing time to maintain the color stability of the composite resin restoration 

Immediately after restoration 31 31% 
15 minutes after restoration 17 17% 
24 hours after restoration 52 52% 
12. Effect of oxygen-inhibited layer on composite resin restoration 

Evenly hardening of the material 33 33% 
Change the color of the restoration 43 43% 
Prevents edge leakage 24 24% 
13. The environment affect the color stability of the composite resin 

Low pH 52 52% 
Low temperature 14 14% 
Degree of acidity of bases 34 34% 
14. Effect of colored drinks on the composite resin restoration 

Lowered roughness 6 6% 
Increase translucency 3 3% 
Interferes with color stability 91 91% 
15. Alcohol affect the composite resin restoration surface 

Adds to surface smoothness 11 11% 
Reduces cavities on the surface 18 18% 
Increase surface roughness 71 711% 
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